Tujuan Diagnosis cepat dan spesifi k seperti uji RT-PCR sangat 
Acquired immunodefi ciency syndrome (AIDS) is caused by the human immunodefi ciency virus type 1 (HIV-1) that poses the most important concern to the public health worldwide. [1] [2] [3] [4] Laboratory diagnosis for HIV-1 infection by the detection of HIV-1 specifi c antibody is not possible when the infected individuals fail to produce HIV-1 specifi c antibodies, 5 the case is infected by the most divergent HIV-1 strains, 6 or at early phase of infection where HIV-1 specifi c antibody is not produced yet. 7 In addition, seronegativity or immunological dysfunction due to aggressive disease course occurs. 8 At such conditions, serological diagnosis of HIV-1 infection can yield false negative results, and the results may compromize legal clinical practices, especially in blood transfusion to uninfected recipients.
Moreover, serological assays may also yield false positive results due to cross-reactive affi nity of HIV-1 specifi c antibody to non HIV-1 protein (in antigen detection) and vice-versa (in antibody detection). 9, 10 Therefore, it is important to develop a new technique that is based on nucleic acid detection such as RT-PCR. report, we discussed several factors infl uencing the sensitivity and specifi city of RT-PCR assay, including specimen preparation and transport, type of specimen, stage of HIV-1 infection, Gold Standard used, and primer specifi cation and its target. Since nucleotides of the HIV-1 genomes are highly variable among subtypes even among strains in a subtype as well, we decided to focus on the type of primer and its target. The primer sequences were obtained from alignment analysis of gag regions of 300 HIV-1 strains.
METHODS

Specimen preparation
Forty-six blood specimens were collected from July to August 2005 at voluntary counseling and testing for HIV (VCT) of RSUP Sanglah, Bali. Blood specimens were collected into a vacutainer without EDTA for serologic assay, and with EDTA for RT-PCR assay. Two hours after blood collections, bloods were centrifuged at 2.000 rpm for 10 min. Following centrifugation, plasma (sample for RT-PCR assay) or serum (sample for serologic assay) specimens were stored at -20 0 C without further freezing and thawing until transported to Jakarta.
Patients in this study showed variable clinical indications: asymptomatic sign (50%), lung tuberculosis (10.9%), chronic gastroenteritis and low weight (8.7%), oral candidosis and chronic gastroenteritis (6.5%), long fever and cough (6.5%), lung tuberculosis and oral candidosis (4.3%), pneumonia (2.2%), and toxoplasmosis (2.2%).
Plasma transport
The RT-PCR assay was done in the Department of Microbiology, Faculty of Medicine, University of Indonesia, Jakarta. To avoid the possibility of RNA or viral degradations caused by plasma transportation from Bali to Jakarta, plasmas were transported by means of a special container that has been fi lled with ice packs. Transport time from Bali to Jakarta took about 4-5 hours, and after arrival of specimen in Laboratory in Jakarta it was immediately stored in -80 0 C without further freezing and thawing until used.
Viral RNA extraction
The HIV-1 RNA(s) were extracted and purifi ed by QIAamp Viral RNA Mini Kit (Qiagen 
Serologic assay
Fourty-six serum specimens in this study were tested in VCT of Clinic Sanglah General Hospital-Bali by three different rapid test kits i.e. Determine TM HIV ½ (Abbott), ImmunoComb ® HIV 1&2 BiSpot (Orgenics), and Serodia ® HIV ½ (Fujirebio Inc.). The procedures were in accordance with manufacturer's instructions, and HIV-1 positive was defi ned as serum reactive against two or three rapid test kits.
Data analysis
Data obtained from RT-PCR assays was compared with serologic assays to obtain the sensitivity and specifi city values.
RESULTS
The RT-PCR assay developed in this study could detect 21 of 26 rapid test-positive specimens (sensitivity: 80.8%), and showed 19 negative results of 20 rapid test-negative specimens (specifi city: 95.0%) ( Table 1) . A positive assay was defi ned by a 115 bp DNA fragment visualized on polyacrilamide gel (Figure 1 ).
DISCUSSION
The technique was unexpectedly able to amplify one of 20 rapid test negative samples ( Table 1 ). The result might be true positive as the patients might experience one of following phenomenon: fail to produce HIV-1 specifi c antibodies, 5 infection with the most divergent HIV-1 strains, 6 at early phase of infection, 7 or immunological dysfunction caused by aggressive disease course. 8 In addition to false positive result, we also found false negative results. The results may be really negative since the reported serological assays for HIV diagnosis, even commercial rapid test used in this study, yielded false positive results due to cross-reactive affi nity between antibody and antigen. 9 reasonable explanation is that the false negative results are the consequence of low RT-PCR sensitivity. It means that a nucleotide amplifi cation technique has a particular level in the capability for detecting its target, and the capability is mainly infl uenced by the number of viral particles in plasma. Dealing with this, we did not study the sensitivity of the technique in correlation with the number of viral particles or RNA copy number in plasma, but compared with the results of commercial rapid tests.
Comparing previous 11 to the present assays, both were interestingly different in their sensitivity and specifi city. Using the same samples, the previous assay showed false positive results, while the present assay showed false negative result in concordance with the result of commercial rapid test. Such differences also occurred in the positive samples by commercial rapid test. The differences were thought by virtue of the most divergent HIV-1 strains in which a pair of primers could detect particular part of genome sequence, while another pair of primers could not or were not optimal to amplify so that the amplifi cation products could not be detected on gel polyacrilamide by visual means.
At present, there is no report that reveals the infl uence of opportunistic infections in HIV-1 replication, which in turn affects the sensitivity and specifi city of molecular assays. Therefore, we tried to consider the effects of opportunistic infections on the sensitivity and specifi city of molecular assays. This issue was based on a study reported by Liu and Hou in which dual infection with hepatitis B virus (HBV) and hepatitis C virus (HCV) could cause suppression of HBV replication by HCV.
14 In Addition, Jain and colleagues have also compared HIV-1 RNA (viral load) from patients suffering dual infection HIV/HCV and HIV-1/HBV, and triple infection HIV-1/HBV/HCV; even though effects of HCV or HBV infections on total of HIV-1 RNA were not signifi cant, but among the three groups, dual infection HIV-1/HCV gave the lowest number of HIV-1 RNA. 15 However, in this study there was no correlation between particular symptoms and the false negative results (data not shown).
In conclusion, the RT-PCR assays were applied for specimens of HIV-1 infected patients with variable clinical symptoms. The RT-PCR techniques with different primers might yield different results for the same specimens. The sensitivity and specifi city of the assay in this study was 80.8% and 95.0% respectively. As the sensitivity of the previous assay was lower, + -S M bp the assay should be followed by the second detection method using oligonucleotide as a probe. further, we are going on a research in developing a dot-blot hybridization technique to improve the technique in order to develop a specifi c and rapid HIV-1 diagnosis.
